The effect of heat shock was investigated on lymphoblastoid cell lines Raji and P3HR1 harbouring Epstein-Barr virus (EBV) genomes, and on Vero cells abortively infected with human cytomegalovirus (HCMV). A heat shock at 44 °C for 10 min induced the appearance of EBV early antigens in Raji ceils and increased the percentage of cells expressing EBV viral capsid antigens in P3HR1 cells. Heat shock performed on Veto cells just before HCMV infection resulted in an approximately fourfold increase in the number of cells exhibiting early nuclear antigens, and in the appearance of HCMV-induced Fc receptors.
The interaction of Herpesviridae with eukaryotic cells can result in productive, abortive, transforming, persistent or latent infection. In particular, the Epstein-Barr virus (EBV) genome is harboured in vitro in various continuous lymphoblastoid cell lines and the expression of EBV antigens varies considerably (Reedman & Klein; 1973; Zerbini & Ernberg, 1983) . In nonproducer lines, like Raji cells, only a virally determined nuclear antigen, EBNA, is present and an abortive infection with expression of early antigens (EA) can be induced by various agents (ttenle et al., 1970; Luka et al., 1979) . On the other hand, in spontaneously producing cell lines, such as P3HR 1, a small proportion of the cells are continuously activated to enter the viral cycle: they can produce EA, viral DNA, viral capsid antigens (VCA) and viral particles, but the cycle can also stop abortively at any point (Henle & Henle, 1966) .
Human cytomegalovirus (HCMV) productive infection is limited in vitro to human fibroblasts while, in non-human cells (e.g. Vero), HCMV infection is abortive and only some early events are expressed (Albrecht et al., 1976; Farber et al., 1979) . The nature of the block in the expression of the CMV and EBV genome in abortive infections is still unknown.
Various organisms and cell cultures, from bacteria to humans, respond to a mild heat shock with changes in transcription and translation referred to as 'the heat shock response'. Heat shock was found to induce synthesis of a few characteristic proteins, named heat shock proteins, paralleled by a variable reduction in the synthesis of proteins made before the shock (Ashburner & Bonner, 1979; Lindquist, 1981 ; Slater et al., 1981) . The functional significance and the role of heat shock proteins is still unclear.
In vivo, herpesviruses share the property of latency, and different stimuli, such as fever, can trigger the process of reactivation; in the present work we studied the possible influence of heat shock on EBV and CMV expression.
Raji and P3HR1 lymphoblastoid cell lines were maintained in RPMI 1640 medium supplemented with 10 ~o foetal calf serum and antibiotics. They were passaged routinely twice a week. Vero cells were grown, in RPMI 1640 medium supplemented with 5~ foetal calf serum and antibiotics. The Towne strain of HCMV, propagated in human embryo cells and harvested as previously described (Landini et al., 1979) , was used in all experiments. Vero cells were infected with HCMV, at a multiplicity of infection of 1 p.f.u./cell with an adsorption period of 2h.
Heat shock treatment was performed in Raji and P3HR1 cells, 24 h after subculture, for Heat-shocked Vero cells and control unshocked cultures, both infected with HCMV, were checked for the presence of CMV-induced nuclear antigens [immediate-early antigen (IEA) and EA] and late antigens (LA) by IIF. Selected human sera with high titres of antibodies against the different HCMV antigens (GM 181: CMV IEA-negative, EA-negative, LA 1/320; AF 407: lEA 1/320, EA 1/320, LA 1/320) were used in the various tests. The presence of CMV-induced specific receptors for the Fc fragment of non-immune IgG was scored by IIF using a human serum negative for CMV antigens. CMV yield was determined as previously described (Zerbini et al., 1982) .
Raji cells heat-shocked at 44 °C for 10 min and their respective untreated controls were monitored for the presence of EBV-induced EA and VCA by IIF in samples fixed at 48 h after the heat shock. IIF staining with selected human sera in heat-shocked Raji cells revealed the induction of early antigens in 2.1 ~ of the cells, while in untreated Raji controls the frequency of EA-positive cells was below 0.01. IIF staining with a human serum positive only for EBV VCA in heat-shocked and unshocked Raji cultures did not reveal any positive cells. Raji cells treated with a second heat shock 2 days after the first treatment and fixed 48 h after the second shock, gave similar results. P3HR1 cell cultures, heat-shocked at 44 °C for 10 min and their untreated controls were fixed 72 h after heat shock. IIF staining with a human serum positive for VCA visualized 5.2~ positive cells in heat-shocked P3HR1 cultures and 2.1~ positive cells in untreated cultures (Table 1) (Table 2) . Moreover, no viral rescue was obtained at 6 days post-infection in heat-shocked or control cultures. The same results were obtained when Vero cells were heat-shocked at 24 h after CMV infection. Our results show that heat shock can have an influence on the expression of the EBV genome in non-producer and producer cellular systems and on the expression of HCMV in abortive infections. In the EBV non-producer Raji cell line, heat shock induces EBNA-positive cells to enter the viral cycle with expression of EA and in the P3HR1 producer line, heat shock leads to an increased percentage of VCA-positive cells. In HCMV-infected Vero cell cultures, where the expression of the CMV genome is generally restricted to a small percentage of cells and limited to some early events of the virus cycle, heat shock acts by increasing about fourfold the number of cells exhibiting CMV early nuclear antigens. Moreover, in the same system, heat shock leads to the appearance of the CMV-induced Fc receptors which are normally present in infected permissive cell cultures (Furukawa et al., 1975; Falcieri et al., 1980) but which are not demonstrable in unshocked infected Vero cells.
These observations suggest that a brief exposure of cells to a temperature higher than their normal growth temperature can partially remove blocks in the expression of some EBV and CMV genes. As heat shock induces the activation of some cellular genes concomitant with a repression of others, the influence of heat shock in the regulation of EBV and CMV infection can be due to the appearance of new cellular products or to the repression of others or both.
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